Abstract
metals (arsenic, cadmium, chromium, copper, iron, lead, manganese, and zinc) in the 26 sediments of Lake DePue, a backwater lake located near a former zinc smelter. Sediment 27 core samples were examined using two independent measures for microbial biomass 28 (total microscopic counts and total phospholipid-phosphate concentrations), and for 29 various fractions of each metal (pore water extracts, sequential extractions, and total 30 extracts of all studied metals and zinc speciation by X-ray absorption fine structure 31 (XAFS)). Zinc concentrations were up to 1000 times higher than reported for sediments 32 in the adjacent Illinois River, and ranged from 21,400 mg/kg near the source to 1,680 33 mg/kg near the river. However, solid metal fractions were not well correlated with pore 34 water concentrations, and were not good predictors of biomass concentrations. Instead, 35 biomass, which varied among sites by as much as two-times, was inversely correlated 36 with concentrations of pore water zinc and arsenic as established by multiple linear 37 regression. Monitoring of other parameters known to naturally influence biomass in 38 sediments (e.g., organic carbon concentrations, nitrogen concentrations, pH, sediment 39 texture, and macrophytes) revealed no differences that could explain observed biomass 40 trends. This study provides strong support for control of microbial abundance by pore 41 water metal concentrations in contaminated freshwater sediments.
Introduction

43
Although the impact of metals on plants and animals is well documented [e.g., 44 Posthuma 
Sample collection -preliminary study (June 2000).
99
Prospective sampling locations were identified in Lake DePue by overlaying a grid pattern on 120
Samples were preserved on-site for PLP as described below, and the remainder of the sediment 121 was transported and processed as described for September 2000. 
Total metal analysis
147
Total acid leachable ("total") metal concentrations were determined using a concentrated (70%) several areas of the lake were sandy -specifically, the north edge of the lake (S-12, S-15, and S-238 28) and the southern shoreline at the bend in the lake (S-7).
240
Metal concentrations showed high variability throughout the lake (Table 1) Other parameters showed much lower variation within the lake sediments, including Fe and Mn.
249
In general, water content, pore water pH, and TOC were similar throughout the lake with 250 coefficients of variation of less than 20% among the samples (Table 1) . DOC showed 61% 251 variation (Table 1) Many of the measured parameters monitored during preliminary lake characterization were 258 significantly correlated ( Table   299 3 Multiple regression analysis was conducted to identify potentially synergistic metals effects.
324
Due to co-variance with pore water Zn, Pb was excluded from the multiple regression analysis biomass, and to lack of information regarding the most appropriate metals species for analysis.
340
In particular, aquatic sediments and other anoxic environments have been little studied. 
